Improvement of our milk supply and the evolution of better methods for its handling will be aided by a more detailed knowledge of the growth of bacteria in milk. The growth of bacteria in bouillon, as shown by Buchanan and others, follows a rather definite curve, a period of delayed multiplication or latency preceding the period of most rapid growth or logarithmic increase. In milk, however, plate counts have, in many cases, demonstrated a decrease of bacteria before the period of logarithmic increase. Whether or not this is a true germicidal action has been the subject of intermittent controversy ever since Nuttall and Buchner first reported a germicidal action in blood in 1888. Later workers, such as Rosenau, have given very complete historical reviews of the early literature, so that only a few points of conflict in ideas are mentioned below.
The earlier workers were sharply divided. isms foreign to each cow's milk into each sample-which proved to be essential in these cases for germicidal action-and to show by elimination which cows possessed the germicidal property. Only three of the eight samples (columns 1, 2, and 3) show a decrease in bacteria distinct enough to be attributed to a germicidal action; the others show only an increase in growth, or a variation within the limits of experimental error. The samples of milk which show a germicidal action (columns 1, 2, and 3) are from six cows, numbers 134, 155, 188, 190, 196, and 212. 
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Three of these cows, numbers 134, 188, and 196 , when tested together twice (columns 4 and 5) show only an increase in growth; hence the decrease in the first three columns is attributed to the three cows, numbers 155, 190, and 212 . The milk of the other five cows, numbers 179, 180, 181, 201, and 208, when used in three different combinations, shows no evidence of a germicidal property. Of the eleven cows considered in table 1, only three possess a germicidal power. The individual cow therefore is seen to be an important factor in the study of bactericidal prop-TABLE 3 Growth of bacteria in milk, raw and inoculated with culture R, at S7MC. ing the number of different species of bacteria represented in the uninoculated raw milk samples, this would seem to be a more common type of growth in raw milk than the germicidal type. Table 4 shows practically no difference in the rate of multiplication of Bact. lactis-acidi in the raw milk and in the heated milk. Applying the formula of Buchner, Longard, and Riedlin, the average generation time for the period from inoculation to 120 minutes is 26.9 minutes in the raw milk and 26.4 minutes in the heated milk, a difference of only 0.5 minute. In the raw milk of these two germicidal cows there is no bactericidal action on Bact. lactis-acidi, and apparently no retarding influence, such as is found for Culture R and the organisms in the uninoculated controls. The similarity in the growth curves of the raw and heated milk is shown in chart 3, plotted from the logarithms of the averages from table 4. This specificity of the germicidal action for the organism is best illustrated by chart 4, in which are assembled the raw milk curves from charts 1, 2, and 3. It is of interest to note that throughout tables 2, 3, and 4 the uninoculated raw milk controls of these two cows, numbers 155 toward their own udder organisms, while in table 1 (columns 1, 2, and 3) their milk shows distinct bactericidal properties for the mixed flora of several cows. This also emphasizes the specificity of the germicidal property and suggests an immunity of the organisms constantly present in the cow's own udder.
Observations were made on agglutination in connection with the numerical determination of the bacteria by plate count. The microscopical examinations for agglutination were made according to Breed's method for direct count from the milk cultures just before inoculation, and from the raw and heated milk just after sampling for plating. There was in no case agglutination in the heated milk or in the milk cultures used for the inoculation, which were made from sterilized milk. In the raw milk there was a very well-defined agglutination of Culture R, which appeared in large clumps of from twenty to several hundred, as opposed to an even distribution of individual organisms throughout the preparations made from the comparable heated milk. Bact. lactis-acidi showed a similar but weaker action in the raw milk, forming clumps of from four to twenty organisms. The preparations with Bact. coli in the raw milk were not so satisfactory, for where the counts were low the scarcity of organisms made microscopical enumeration difficult. A few small clumps were noted in the raw milk smears made at 240 minutes on January 26 and February 9 ( (table 2, column 2, 120 minutes). Evidently there is an actual decrease of bacteria with Bact. coli as shown by the plate count and the microscope. It is of interest to note the similarity in germicidal action in the growth curves of Bact. coli in raw milk (chart 1) and Bact. coli in normal rabbit-serum (Chick) .
In the freshly drawn mixed miblk from a herd of cows the action of bacterial inhibition is variable because of its specificity. The numbers of species of organisms increase as contaminations from the cows, barn, utensils, etc., are added to the original udder flora. Where only the total number of bacteria in the milk is considered, a decrease in numbers may be evident, or one unaffected strain by its rapid increase may completely hide the germicidal action on another less numerous strain, particularly if the action is caused by only a few cows. The predominance of the lactic acid organisms with the increasing age of the milk might be attributed to bacterial inhibition, for the lactic acid organisms are apparently unaffected by it, increasing immediately from the start, whereas the other organisms seem to be restrained in growth and, in some cases, decreased in numbers. SUMMARY 1. The combined evidence of microscopic examination and plate count demonstrates a germicidal property, or actual decrease in numbers of bacteria in raw milk under certain conditions.
2. The germicidal property is destroyed by heating to between 80°and 90°C. for two minutes.
3. The germicidal action is specific, depending on both the individual cow and the species of bacteria.
4. No common relation between agglutination and bacterial inhibition is noted, except that both are destroyed by heating the milk.
